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1. Mastacembelus (con.).

21. flavomarginatus, Blgr. 1898, Cameroon, Gaboon, Ogowe,
22, nigromarginatus, Blgr, 1808, Ashantee,
23, ophidivm, Gthr. 1893, L. Tanganyika.

Subord. IX, PLECTOGNATHL

Fam. TETRODONTID Z.
1. Tetrodon, L. 1766.

1. fuhaka, Husselq. 1757, Nile, L. Chad, Senegal, Niger.
2, ndu, Blar, 1899, Congo.
8. pustulatus, Murr, 1857, Old Calabar, Gaboon.
4. miwrus, Blgr. 1902, Congo.

VII.—A Revision of the Fishes of the American Cichlid Genus
Cichlosoma and of the Allied Geunera. By C.Tate REcax,
B.A.

I srareruLLy acknowledge the kind assistance given to me
in the prepartion of this paper by Dr. Steindachner, to
whom I am indebted for information as to the number of
gill-rakers in the typical examples of Cichlosoma bifasciatum,
C. lentiginosum, C. altifrons, and C. Sieboldii, and by Dr. Th.
Gill, through whose intervention the British Museum has
acquired typical specimens of Cicklosoma centrarchus, C. bal-
teatum, C.rostratum, and C. basilare. Dr. S. Garman has
very kindly given me information as to the number of gill-
rakers and the length of the dorsal spines in C. pavonaceum.

In the descriptions of the species the number of scales in
a longitudinal serics is counted from above the origin of the
lateral line to the base of the caudal fin, in a transverse
series from the base of the first dorsal spine to the lateral
line and thence to the middle of the abdomen. The number
of scales in a transverse series between the lateral line and
the base of the soft dorsal fin does not include the scales
forming the sheath which is usually present at the base of
the fin. The length of the last dorsal spine is measured
from its tip to its actual base, not to the free edge of the
scaly sheath at its base. The caudal peduncle is messured
from the level of the base of the last anal ray to the actual
base of the middle caudal rays, a point which is easily ascer-
tained by bending the fin laterally. I have given a list of
the specimens in the British Museum collection on which
my descriptions are founded, with the total length in milli-
metres of cach.
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The relations of the genera here dealt with are shown in
the following synopsis:—

Dorsal fin without notch between spinous and soft portions; anal fin
with more than 3 spines; gill-rakers short or of moderate length,
in small or moderate number.

I. Dorsal with XIII-XX 10-16 rays, anal with IV-XII 7-16.
A. Teeth all conical or eylindrical, not compressed.
Posterior (ascending) processes of preemaxillaries shorter
e 0@ [l o000 000000 000000000000000600600 Cicklosoma.
Posterior processes of preemaxillaries as long as the head, Petenia.

B. Teeth mostly conical, but the median teeth of the outer series
compressed, pointed in the young, truncate in the adult.
Herichthys.

C. Teeth all- rather broad and strongly compressed; scales
large, those of the lateral line of the same size as the others.

Teeth entire, with pointed or rounded apices ........ Puaraneetroplus.
Teeth entire, truncate, incisor-like .................. Neetroplus.
Teeth tricuspid, except the median ones of the outer

series, which are entire, truncate, incisor-like .... Herotilapia.

D. Teeth slender, compressed, pointed in the young, rounded in
the adult ; scales rather small, those of the lateral line larger
than the others ..........coeiiiinunnen Uaru.

I1. Dorsal with VIII-XIII 24-31 rays, anal with V-IX 24-32;
teeth conical.
Teeth confined to the anterior part of each jaw ...... Symphysodon.
Teeth extending on to the sides of the jaws .......... Prerophyllum.

C1cHLOSOMA.

Cichlasoma, Swains, Nat. Fist. Fish. ii. p. 230 (1839); Eigenm. &
Bray, Ann. Ac. N, York, vii. 1894, p. 615; Jord. & Everm. Proc.
U.S. Nat. Mus. xIvii. 1898, p. 1514 ; Pellegr, Mém. Soc. Zool. France,
xvi. 1903, p. 202 (1904) ; Meek, Zool. Pub. Columbian Mus. v, 1904,

. 204,

P :

Acara (part.), Heek. Ann. Mus. Wien, ii. 1840, p. 338 ; Giinth, Cat.
Fish. iv. p. 276 (1862); Steind. Sitzb. Ak, Wien, Ixxi. 1875, p. 63.
Ieros, Heck. t. c. p. 362; Gunth. ¢ c. p. 285; Jord, & Everm. ¢ c.

p. 1526 ; Dellegr. £ . p. 226,
IHoplarchus, Kaup, Arch. f. Nat, 1860, p. 123,
Theraps, Gunth. ¢ ¢. p. 234,
Mesonauta, Giinth, ¢, ¢. p. 300.
Archocentrus, Gill, Proc. Ac. Philad. 1877, p. 186.
Petenia (part.), Eigenm. & Bray, ¢. ¢. p. 614 ; Pellegr. ¢. c. p. 243.
Astronotus (part.), Eigenm, & Bray, . ¢. p. 615,
Astatheros, Pellegr. ¢. c. p. 203.
Thorichthys, Meek, ¢. c. p. 222.

Body deep or clongate, compressed ; scales large or mode-
rate, usually ctenoid. Two lateral lines. Jaws with bands
of small conical teeth, the outer series more or less enlarged
and sometimes forming canines. Mouth small or moderate.
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Prremaxillary processes shorter than the head; maxillary
exposed or not.  Upper surface of head scaly to the level of
the orbits or beyond; cheeks and opercular bones scaly ;
pricoperculum entire.  Gill-rakers rather short and few
(6-15 on the lower part of anterior arch). A single dorsal
fin, with NIV-XIX 7-15 rays ; no notch between spinous
and soft portions. Amnal with IV-XII 6-14 rays. Pectoral
asymmetrical, with 12-18 rays; ventrals helow or a little
behind the base of the pectorals.  Caudal rounded, truncate
or emarginate.

Numerous species from Mexico, Central and South
America.

I have examined the skeleton in four species, in which
the number of vertebrz is as follows : —

o

o guttulatum . . . . 144+ 16=30.
C. tetracanthus . . . . 134+15=28.
C. octofasciatum . . . . 13+16=29.
C. Salving . . . . . . 134+15=28.

The ribs are subsessile. The supraoceipital crest is high
and extends forwards on to the frontals, which are hollowed
out anteriorly for the reception of the preemaxillary processes.
In C. guttulatum and C. octofusciatum these are compara-
tively short and the supraoccipital crest extends forward
ncar'ly to the level of the anterior margins of the orbits. In
C. tetracanthus and C. Salvini the preemaxillary processes
are longer and the supraoccipital crest terminates above the
middle of the orbits. The parietal crests are well developed
and extend forward to above the middle of the orbits. The
pelvie bones do not diverge anteriorly. In C. fetracanthus
the lower pharyngeals are strongly developed, they are
firmly united by a very sinuous suture, and bear large obtuse
teeth; the fourth vertebra bears a moderately developed
inferior apophysis. In the other three species the suture
between the lower pharyngeals is straight, the teeth are
pointed, whilst the inferior apophysis is fecble or wanting.

The genus Cichlosoma stands in the same relation to dcara
that the African Lamproloyus does to Paratilapia, and, as
far as external characters are concerned, it is morve difficult
to distinguish between Cichlosoma and Lamprologus than
between Acare and Paratilapia.  C. Dovii, for example,
presents considerable similarity to L. congolensis in general
form, structure of the fins, structure of the mouth, dentition,
&e.  The most notable difference is that in Lamprologus the
scales on the cheeks and opercular bones are usually
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deciduous or wanting and the secales on the upper surface of
the head and of the anterior part of the body and on the
lower part of the abdomen are very small, which is not the
case in Cichlosoma. A comparison of the skeletons shows
that the African genus is distinguished by certain features of
specialization, such as the low occipital crest, the absent
parietal crests, the attachment of the ribs near the free ends
of the parapophyses, and the anterior divergence of the
pelvic bones.

A natural arrangement of the numerous species of this
genus is a matter of considerable difficulty. 1 have tried to
group the specics according to their relationships and at the
same time to so define the various sections that they may he
mutually exclusive.

Synopsis of the Species.

L. Teeth of the outer series in the upper jaw usually more or less
dmtmctly and regularly increasing in size antumllv (the anterior
pair not x-trnnn'ly enlarged unless “the lips are exeeptionally thick).
Teeth of the outer series in the lower jaw either similar to those
of the upper jaw or with the anterior 2 to 6 on each side enlarged,
subequal, and rather distinct from the smaller lateral teeth.

A. Scales of the lateral line of the same size as those below it on the
side of the body.

1. D.XIV-XVIO-11. A.IV(? Vor VI) 8 9. Scales of thoracic
region not much sinaller than those on the side of the body.

1. bimaculatum.

2. D. XIV-XVI 10-12. A. VIII-IX 10-12. Body increasing in
depth to below posterior part of dorsal fin,

2, festivum.

3. D XV-XIX 7-14. A, VI-XII 6-11. 6 to 8 gill-rakers on
tho lower part of the anterior arch. Body ovate. Pectoral
extending to above the origin of anal or beyond. Soft dorsal
scaly at the base. Lips normal,

a D.XV-XVII9-11. A, VI-VIII 7-9. 1 or 11 scales be-
tween lateral line and hase of anterior part of soft dorsal.

Depth of hody 1321 in the length; fold of the

lower lip not, cont.muous ; pectoral extendmvf

to above origin of anal .................. 3. facetum.
Depth of body about 2 in the len«th ; fold ‘of the

lower lip continuous; pcctoral extending a

little beyond origin of anal. ... 4. antochthon.
Depth of body 22 in the length 5. oblongum.

6. D. XVI-XVIII 11-14, A, VI-VIII 9-11.
21 scales between lateral line and base of anterior

part of soft darsal ... ... ... ... ... 6. temporale.
4 scales between lateral Xipe and base of anterior
part of soft dorsal ... ol 7. coryphenoides.

e. D. XVIT-XIX 7-10. A. VIII-XII G-9.
D. XVII-XVIII' 8 9. A, VIII-X 6-8, Snout
much chorter than postorbital part of head.. R, nigrofasciatum.

/

/ - = =
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D. XVIII-XIX 9-10. A. VIII-X 7-8, Snout
uot shorter than postorbital part of head.... 9. spilurum.

D. XVII-XIX 7-8, A XI-XII7-8 ........ 10. spinosissimum.
Do XVIII-XIX 9-10. AVIXO L. n..ea 11. dmmaculatum,
4. D. XVI8-9. A. X-XI89. 15 gill-rakers on the lower part
of the anterior arch.,.............. 12, centrarchus,

5. D, XV-XVIIT 10-15, A. IV-VII 8-11. Scales of thoracic
region considerably smaller than those on the side of the
body. Either less than 11 gill-rakers on the lower part of
anterior arch or the depth of body 2 or less than J its length.
Pectoral not extending to above the anal. Soft dorsal more
or less distinctly scaly at the base.

a. Caudal truncate or rounded.
a. Last dorsal spine - the length of head; lower jaw
shorter than the npper: depth of body 23-2% in the
length. D. XVII-XVIII 12-15. A. V-VI 8-10.
Length of head 33-3% in the length of the fish .. 13, Eigenmannal.
Length of head 83-4 in the length of the fish .. 14. nebuliferunm.

B. Last dorsal spine 2-2 the length of head; jaws equal
anteriorly.
t Depth of body 12-2 in the length; caudal peduncle 3-3
as long as deep.
D. XVI-XVII 12-14. A, VI-VIT 9-10. Last
dorsal spine mare than } the length of head.
A large dark blotch on the eaudal peduncle.. 15, maculicauda,
D. XVII-XVIIT 11-13. A. VI-VIT 8-9. Last
dorsal spine % the length of head. Dark
cross-bars and a dark band from operculum
to baze of eandal . ... oL L 16. fenestratum.

1+ Depth of body 2 in the length : caundal peduncle as long
as deep; last dorsal spine I the length of head.
D.XVIII3, A VIO ... 17. bifasciatum.
+1+ Depth of body 21-2% in the length ; candal peduncle
from 2 to as long as deep; last dorsal spine 2-1 the
length of head.
# 8 to 10 gill-rakers on the lower part of the anterior
arch ; anal with 6 or 7 spines. 18. guttulatum.
#% 7 or 8 gill-rakers on the lower part of the anterior
arch ; anal with 4 to 6 spines.
I Fold of the lower lip continuous.
19. wicrophthulnus.
11 Fold of the lower lip not continuous or sub-
continuous,
§ Caudal pednncle  as long as deep.
20, sexfasciatrm.
§§ Caudal peduncle from % to as long as deep,
3 scales between lateral line and base of anterior
part of soft dorsal; interorvital width 2;-3
in the length of head; 2 dark longitudinal
bands or series of spots, one above the upper
lateral line, the other from the middle of side
to the base of candal .................... 212 melgnurum.
3 scales between lateral line and base of anterior \
part of soft dorsal ; interorbital width 2;-22 &
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in the length of head ; dark cross-bars and a
dark longltudnml band from operculum to
base of eaudal .............ciiiiia., 22, Gadovii.
2 or 2% scales between Iateral line and base of
anterior part of soft dorsal; a broad dark
band from operculum to middle of side and
thence running upwards to the dorsal fin.... 23. intermedium.

1111 Depth of body 23-2% in the length.

D.XVIIT13. A.VI910 ............ vevees 240 Guenthert,
D.XVII2, A.VS8 ..iiiiiiiiiininnn. ceves. 25, pavonacewm.

v. Last dorsal spine 3 the length of head; depth of body
23-2% in the length.
D. X\ II 11 A. V8. Depth of body 2% in the
............................ 26, Sieboldit.
D. \VI—I&VII 1213, AL V10, Dcpth of body
2223 inthelength................ 000000 27, Godmanni,

8. Last dorsal spine §-3 the length of head; depth of body
3-3%1in the length. D. XV-XVII 12-14, A, 1V-V 9-10.
28, irregulare.
b, Candal emarginate, with rounded lobes.
20, lentiginosum.

6. D, XVIII-XIX 10-11. A, VII-VIII 7-9. 9 or 10 gill-rakers
on the lower part of the anterior arch. Pectoral ex-
tending to above the origin of anal or beyond.

Interorbital width 3 in the length of head; pec-

toral extending to above the origin of anal.. 30. balteatum.
Interorbital width 21-2% in the lenvth of head;

pectoral extending a little beyuud the ormn

ofanal ... e 31, nicaraguense.

7. D. XIV-XVIT10-14. A. V-VII 8-10. 9 to 13 gill-rakers on
the lower part of the anterior arch. Depth of body ? its
length or more. Pectoral extending beyond origin of anal vr
11 to 13 gill-rakers on the lower p‘trt of the anterior arch.
Soft dorsal more or less distinetly scaly at the base. Lips
normal,

a. Fourth to sixth dorsal spines longer than the rest.
D.XVI10-11. A.VI8-9,
Pectoral extending to above the middle of anal .. 32, Robertsoni.
Pectoral extending to the posterior end of anal .. 33, longimanus.

b. Dorsdl spines either subequal from the fifth or sixth or
increasing in length throughout.
a. D. XIV-XV 12-15. A, V 8-9. Snout shorter than post-
orbital part of head.
Pectoral extending beyond the origin of anal ... 84 macracanthus.
Pectoral not extendmn beyond the origin of anal. 85, heterodontus.

B. D. XVI 11. A, V 8-9. Snout longer than posiorbital
palt of head; pectoral extending nearly to the origin of
DAl L ieiseiiieieaesns 36. altifrons.
. I) \\l XVII11-12. A, VII 8-9.
+ Pectoral extending to above the last anal spine.
87, rostratum.

dnn. & Mag. N, Llist. Sex. 7. 1'ol. xvi, 3
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t+ Pectoral extending to above the third or fourth anal
spine.
Caudal slightly emarginate, with rounded lobes.. 88, margaritiferum.
Caudal ronnded ............ 0000ananoo0a vev. 89, citrinellom.
& D. XVIT11-12, A. VII-VIII 8-9. Pectoral extending be-
yond the origin of anal. Lips exceptionally thick.
a. Lips subnormal .........coi.iue. 40, erythrewm.
. Each lip produced as a long fleshy triangular flap.
Depth of body 24 in the length, length of hLead

nearly 3 ... 41, lobochilus.
Depth of body 23 in the length, length of head
D 66006 0096650 0600560066 6500000050 42, labiatum.

9. D. XV-XVII 8-12. A. VI-IX 6-9. Dorsal fin entirely scale-
less. Caudal slizhtly emarginate, with pointed lobes,
a. Last dorsal spine % the length of head; pectoral extending
beyond origin of anal.
Suont not longer than postorbital part of head .. 43. aureum.
Snout longer than postorbital part of head ... ... 44. affine.
. Last dorsal spine 2 the length of head or less; pectoral ex-
tending to above originof anal . ... 45. callolepis.
10. D. XV-XVIT 13-14. A, VII-VIII 12-14. Body ovate.

46. severum.

B. Scales of the lateral line larger than those below it on the side of
(@ 1965f 0oo000000030000000000000aa 47. psittacum.

I1. Teeth of the outer series in the upper jaw increasing in size ante-
riorly, with the anterior pair more or less distinctly differentiated
as canines. Anterior pair of teeth in the lower jaw, if present,
smaller than the next 1 or 2 pairs, which are more or less strongly
enlarged and canine-like. Lipsnormal. Scales of thoracic region

small,
A. D. XV-XVI 10-12. A.IV 8-10.
Caudal peduncle nearly as long as deep ........ 48, adspersum.
Caudal peduncle 2-2 as long as deep .......... 49. tetracanthus.
B. D. XV-XVI10-13. A.V (IV-VI) 7-10.
1. Snout nearly equal to postorbital part of head (in the adult);
caudal peduncle as long as deep.
Depth of body 22-2% in the length; jaws equal
anteriorly ...
Depth of body 21-22 in the length; lower jaw
projecting. ... ...l 51. Bartoni.
2. Snout shorter than postorbital part of head (in the adult) ;
lower jaw projecting.
Depth of body 2-2% in the length; caudal pe-

50. estlanum.

duncle 2 aslongasdeep.........co.uu... 52. Beani.
Depth of body 23-2¢ in the length; caudal pe-
dunele as long asdeep ..o i 83, mento.

3. Snout longer than postorbital part of head (in the adult);
depth of body 23-3 in the length.
Lower jaw slightly projecting (in the adult);
caudal peduncle deeper than long .......... 54, Feste.
Lower jaw a little shorter than the upper (in the
adult) ; caudal peduncle as long as deep .... 35. ornatum.
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C. D. XVI[-XIX 8-10. A. VIII-X 7-8. Pramaxillary processes
extending to above the anterior margin of eye.
66. octofasciatum.

D. D. XV-XVIIT 9-12. A. VI-IX 7-10.
1. Preemaxillary processes extending to above anterior 1 of eye,
D. XV-XVIT' 10-12. A. V188.... b&7. wophthalmus.
2, Preemaxillary processes extending to above middle of eye or
beyond.
a. Last dorsal spine 3 or nearly 1 the length of head ; maxillary
extending to below anterior margin of eye ; D. XVI-XVII

951 2,
Snout shorter than postorbital part of head (in the
adult). A VI-VIIIS-9 ... .............. 58, trimaculatum.
Suout as long as postorbital part of head (in the
adult). A, VIII-IX7-9 ..., ..., 59. Salvini.

6. Last dorsal spine about ? the length of head ; maxillary ex-
tending to below anterior } of eye; D. XVIIT10, A, VII-
VIII 8-9; depth of body 23-23 in the length; caudal
peduncle -2 as long as deep...... G0, multifasciatum.

e. Last dorsal spine about 3 the length of head.

a. Maxillary extending to below anterior margin or anterior
; of eye; D. XVII-XVIIT 9-11. A. VII-VIII 8-9;
depth of body 22-22 in the length.

Caudal peduncle 3 as long asdeep ; depth of prae-
orbital 1-2 the diameter of eye (in specimens
of 120-130 mm. in total length) .......... 61, Friedrichstahlr.

Caundal peduncle 2-# as long as deep; depth of
prazorbital 2 the diameter of eye (in a speci-
men of 115 mm.) or equal to it (in the adult

Bl 0 ocooa00000a0000600008 00a00a56000 «. 62. motaguense.
B. Maxillary extending to below middle of eye. D, XVIII 10.
Ao WITE 5000000 00066606000000 63. managuense.

v. Maxillary extending to below anterior 1} of eye.
D.XVII12. A.VI9-10 .... 64 Dovs. )
d. Last dorsal spine 3 or nearly § the length of head ; maxillary
extending to below the middle of eye.
D. XV 12-13. A, VI 9-10; scales above lateral

line of the same size as those below it ...... G5, spectabile.
D. XV-XVI 10-11. A. VI 8 9; scales above
lateral line smaller than those below it .... 66. Kraussi.

Subgenus Crcumrosona.

In the more generalized forms the teeth of the outer series
in both jaws rather small, scarcely increasing in size ante-
riorly. In more specialized forms the teeth of the outer
series stronger, regularly and distinctly increasing in size
anteriorly. Sometimes the anterior 8 to 6 teeth on cach
side in the lower jaw enlarged, subequal and rather sharply
differentiated from the smaller lateral teeth. In 3 very
specialized species (with exceptionally thick lips) the anterior
pair of teeth in the mpper jaw very strong, the anterior 2
pairs in the lower jaw strongly enlarged, subequal.

5%
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Section 1 (Clichlosom).

Body ovate ; scales of lateral line of the same size as those
above and below it; scales of thoracic region scarcely
smaller than those on the side of the body. Mouth rather
small, moderately protractile; maxillary not exposed; tecth
of the ounter series rather small, scarcely increasing in size
anteriorly. Dorsal XIV-XVI 9-11, the soft fin scaly at the
base. Anal IV (? V or VI) 8-9. Caudal rounded.

The single species, from South America, is undounbtedly
closely allied to Acara portalegrensis.  On the other band, it
shows clear affinities with Cichlosoma facetum and its allies.

1. Cichlosoma bimaculatum.

Sciena bimaculata, Linn, Mus. Ad, Fried. 1. p. 66 (1754),

Labrus bimaculatus, Linn. Syst, Nat. (ed. x.) p. 285 (1758).

Labrus punctatus (part.), Linn, £ c.

Labrus punctatus, Bloch, Ausl. Fische, vi. p. 20, pl. cexev. (1792) ;

Schueider, Bloeh’s Syst. Tchth, p. 251 (1801).

Perca bimaculata, Bloch, t. c. p. 82, pl. ccex.

Cichla bimaculata, Schueider, o. ¢. p. 338,

Chromis tenia, Bennett, I'voc. Zool. Soc. i. 1830, p. 1125 Storer,

Mem. Ac. Amer. ii. 1846, p. 520.

Acara margarita, Heck. Ann, Mus. Wien, ii. 1840, p. 338,

Acara marginata, Heck. . c. p. 350,

Acara punctata, leck. t. e. p. 360,

Acara Gronovii, Heck. ¢. c. p. 361.

Cychlasoma tema, Gill, Ann, Lyc. N, York, vi. 1858, p. 383,

Heros bimaculatus, Cope, Proc. Ac. Philad. xxiii. 1872, p. 254,

Acara (Heros) bimaculata, Steind. Sitzb, Ak. Wien, lgxi. 1875, p. 82.

Astronotus (Cichlasoma) bimaculatus, Eigenm. & Bray, Ann. Ac. N.

York, vii. 1894, p. 618,
Cichlasoma bimaculatum, Pellegr. Mém, Soc. Zool. France, xvi. 1903,
D. 204 (1904).

Depth of body 17-21 in the length, length of head 23-3.
Eye much nearer to tip of snout than to extremity of oper-
cnlum, its diameter 23—4 in the length of head, intcrorbital
width 2-23. Depth of pracorbital equal to the diameter of
eye or less. Maxillary extending to the vertical from ante-
rior margin of eye; priemaxillary processes extending nearly
to above anterior margin of eye; jaws equal anteriorly;
fold of the lower lip not continuous ; cheek with 3 series of
scales; 6 or 7 gill-rakers on the lower part of anterior arch.
Scales 25-27 ?Eldw 2 between lateral line and base of anterior
part of soft dorsal. Dorsal XIV-XVI 9-11, commencing
above the opercular cleft, the spincs slightly inereasing in
length to the last, which is # the length of head. Anal
1V (V-VI) 8-9. Pectoral as long as the head, extending to
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above the anal spines ; ventral often extending to posterior
end of anal. Caudal rounded. Caundal peduncle about %
as long as deep. Brownish, with 8 dark cross-bars, the third
bearing a blotch below the lateral line; a dark spot below
the posterior part of eye and another on the upper part of
the base of caudal; a longitudinal band from eye to lateral
blotch ; each scale of the lower half of the body with a light
spot at its base ; each scale of the posterior half of the body .
with a dark spot; soft dorsal, anal and candal spotted.
Brazil ; Guiana; Trinidad.

1-2, (72 and 83 mm.) Demerara. Dr. Hancock.
3-5. (83-121 mm.) British Guiana. Sir R. Schomburgk,
G-14. (73-141 mm,) Guiana. Berlin Museum,

15. (150 mm.) Trinidad. Zoological Society.
16-17. (93 and 107 mm.) Bahia. Dr. Wucherer.
18-21. (41-56 mm.) Demerara. ¥. G. Beckford, Esq.
92-36, (40-92 mm.)

87-89. (70-112 mm.) Berbice. F. G. Beckford, Esq.
40-42. (50-105 mum,) Demerara.
43-46. (144-156 mm.) British Guiana.

47, (180 mm.) Trinidad. F. W, Urich, 1isq.
48-52. (134-171 mm.) Trinidad. L. Guppy, Lsq.
53-54. (72 and 83 mm.) Tabatinga. Mus. Comp, Zool.

All agree in having 4 anal spines, and the numbers 5 and 6
are cvidently quite exceptional.

Section 2 (Mesonauta).

Body increasing in depth to below the postcrior part of
the dorsal fin; scales of lateral line of the same size as those
above and below it ; scales of thoracic region not very much
smaller than those on the side of the body. Mouth small,
moderately protractile ; maxillary very slightly exposed
distally ; teeth of the outer series distinctly increasing in
size anteriorly. Dorsal XIV-XVI 10-12, the soft fin scaly
at the base. Anal VIII-IX 10-12. Caudal rounded.

The single species, from South America, shows relationships
with C. bimaculatum and C. autochthon.

2. Cichlosoma festivum.

Heros festivus, Heck. Ann. Mus. Wien, ii. 1840, p. 376.

Heros insignis, Heck. t. c. p. 378, .

Chromys acora, Casteln, Anim, Am. Sud, Poiss. p. 17, pl. ix. fig. 1
(1855).

Mesonauta insignis, Giinth. Cat. Fish. iv. p. 300 (1362).

Acara (Heros) festiva, Steind. Sitzb. Ak. Wien, Ixxxi, 1875, p. 03.

Mesonauta festivus, Eigenm, & Bray, Ann. Ae. N. York, vii. lo0d,

. 619,

C'i}',)h[nsumrl insigne, Pellegr. Mém. Soe. Zool. France, xvi. 1003, p. 221

(1904).
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Depth of body 13-2 in the length, length of head 23-3
Snout longer than postorbital part of head. Diameter of
eye 22-31 in the length of head, interorbital width 21-24.
Dcpth of praeorbital equal to diameter of eye (adult) or less
(young). DMaxillary extending to a little beyond the nostrii;
preemaxillary processes not extendiug to above the eye ; jaws
equal anteriorly ; fold of the lower lip not continuous ; cheek
with 3 series of scales ; 5 or 6 gill-rakers on the lower part
of anterior areh. Scales 27-29 131 ‘1“,, 31-4 between lateral
line and anterior rays of soft dorsal. Dorsal XIV-XVI
10-12, commencing above or behind axil of pcctoml the
spines increasing in length to thelast, which is 34 the length
of head, the soft fin pointed, much produced in the adult.
Anal VIII-IX 10-12. Pectoral §-2 the length of lLead,
extending to above the fifth anal spine; ventral, in the
adult, extending to the caudal. Caudal rounded. Caudal
peduncle 1 as long as deep. Brownish, with an oblique
blackish stripe from the snout, through the eye, to the tip of
soft dorsal ; a dark ocellated ont on the upper 1 of base of
caudal ; dorsal and caudal fins spotted.

Guiana; R. Amazon; R. de la Plata.

1. (90 mm.) ? Zoological Society.
2. (102 mm.) Demerara. F. G. Beckford, qu
3. (147 mm.) Rio Negro. Mr. J. C. Antou)

4. (72 nn.) Descalvados, Matto Grosso. Dr. Ternetz,

5-7. (45-56 mm.) Carandasiiiho, Matto Grosso. Dr. A. Borelli.

8. (106 mm.) Tocantins, Brazil. Paris Museum.

Section 3.

Body ovate; scales of lateral line of the same size as those
above and below it ; scales of thoracic region not very much
smaller than those on the sides of the body. Mouth rather
small, moderately protractile; maxillary very slightly ex-
posed distally ; teeth of the outer series moderate, distinetly
enlarged anteriorly. Dorsal XV-XVII 9-11, the soft fin
scaly at the base. Anal VI-VIII 7-9. Pectoral extending
to above the origin of anal or a little beyond. Caudal
rounded.

Tle three species, from South America, show relationship
to C. bimaculatum in their general form and in the compara-
tively large size of the scales of the thoracic region.

3. Cichlosoma facetum.

Chromis facetus, Jenyns, Voy. ¢ Beagle,’ Fishes, p. 104 (1842).
Heros facetus, Giinth. Cat. I'ish, iv, p. 200 (1862) ; Steind. Sitzb. Ak,
Wien, Ix. 1269, p. 290, pl. i
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Heros Jenynsii, Steind. £, c. p. 292, pl. ii,

Heros acaroides, ITensel, Aveh. f. Nat. xxxvi. 1870, p. 54.

Acara faceta, Steind, Sitzb. Ak, Wi ien, Ixx. 1874, p. 506,

Cichlasoma facetum, Pellegr. Mém. Soe. Zool. France, xvi. 1903,

p. 217 (1904).

Depth of body 13-21 in the length, length of head 23-3.
Eye nearer to tip of snout than to the extremity of oper-
culum, its diameter 3—1} in the length of head, interorbital
width 22-2¢.  Depth of prorbital equal to diameter of eye
(adult), or a little more than } diameter of eye (young).
Maxillary not or scarcely reaching the vertical from anterior
margin of eye; preemaxillary processes extending to above
anterior margin of eye; jaws equal anteriorly ; fold of the
lower lip not continuous ; check with 4-5 series of scales,
the lower 1 or 2 rows often deciduous in the adult; 7 or 8
gill-rakers on the lower part of the anterior arch. Scales

3 ES . .
26-28 %=1 11 between lateral line and base of anterior rays

of soft dorsal. Dorsal XV-XVII 9-11, commencing above
the opercular cleft, the spines increasing in length to the
tast, which is nearly half the length of head, the soft fin
pointed, when laid back extending to or beyond the middle
of caudal. Anal VI-VIII 7-9. Dectoral $-% the length
of head, extending to above the origin of anal; ventral
extending to origin of anal or beyond. Caudal rounded.
Caudal peduncle 2-1 as long as deep. Olivaceous, with 6 or

7 dark cross-bars; a dark spot at the base of caudal; fins

dusky.
Rio dec la Plata; Rio Grande do Sul.
1. (158 mm.) Buenos Ayres. Mr. White.
2-89-11,12-14. (50-122mm.)  Rio Grande doSul, Dr.H.von Ihering.
15-16. (132&152mm.) Rio Parana, Mr. Salmin,

4. Cichlosoma autochthon.
Ieros autochthon, Ginth. Cat, Fish. iv, p. 299 (1862); Kner, Novara
Fische, p. 265 (1869), Pellegr. Mém. Soe. Zool. l‘muce, xvi. 1903,
P. 235 (1904)
Acara (Heros) autuchthon, Steind. Sitzb, Ak, Wien, 1xx. 1874, p. 502,
pl. i
Depth of body about 2 in the length, length of head
about 2¢. Eye much nearer to tip of snout than to extre-
mity of 0p01cu1um its diameter 3-3% in the length of hcad,
interorbital width about R2%. Depth of pl‘d}()l‘blt‘l] j;;—j;
diameter of eye. Maxillary ot or scarcely extending to the
vertical from anterior margin of eye ; preemaxillary processes
extending to above anterior 1 of eye; lower jaw usually
slightly plo_]ectmg fold of the lower lip continuous ; cheek

!
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with 3 series of scales ; 7 or 8 gill-rakers on the lower part
of anterior arch. Scales 26-28 %, 1 betwecnu lateral line
and base of anterior part of soft dorsal. Dorsal XV-XVI
(XVII) 9-10, commencmg above the opercular cleft, the
spines increasing in length to the last, which is § the length
of head or more ; the soft fin pointed, when laid back ex-
tending to the extremity of caudal. Anal VI-VII (VIII)
7-8. Pectoral as long as the head, extending to above the
third or fourth anal spine ; ventral extending beyond origin
of anal, sometimes nearly to the caudal. Caudal rounded.
Caudal peduncle -2 as long as deep. Olivaceous, with 6
or 7 dark cross-bars; a dark spot at the base of the caudal ;
fins dusky.
Eastern Brazil.

1-3. (123-128 mm.) Brazil. Lord Stuart.
4. (113 mm.)
5-6. (82and 123 mm.) Theresopolis. T Dr. LA Goldi.
7. (89 mm.) Porto Real, Prov. Rio M, Hardy du Dréuneuf,
Janeiro.

5. Cichlosoma oblongum.
Chromys oblonga, Casteln, Anim. Am. Sud, Poiss. p. 14 (18535),
eros vblongus, Giinth. Cat. Fish. iv. p. 299 (1862); Pellegr Mém.
Soe. Zool. France, xvi. 1903, p. 236 (1904).

Depth of body 22 in the length, length of head 22. Snout
as long as eye, the diameter of which is 33 in the length of
head, interorbital width 31. Depth of preeorbital Z the
diameter of eye. Maxillary extending nearly to below the
eye; preemaxillary processes extending to above anterior } of
eye; jaws equal anteriorly; fold of the lower lip subcon-
tinuous; cheek with 14 series of scales, its lower part naked ;
6 gill-rakers on the lower part of anterior arch. Scales
0 ";'—f, 11 between lateral line and base of anterior rays of
soft dorsal. Dorsal (XV) XVI 10, commencing above the
opercular cleft, the spines subequal from the fourth to the
twelfth, thence increasing to the last, which is 1 the length
of head ; soft fin, when laid back, extending nearly to middle
of caudal. Anal VI 9 (VII 7). Pectoral nearly as long as
the head, extending to above the fourth anal spine; ventral
extending a little beyond origin of anal. Caudal slightly
rounded. Caudal peduncle § as long as deep. Brownish,
with about 7 dark cross-bars; fins blackish.

Southern and Eastern Brazil ; Argentina.

1. (101 mm.) Argentina. Captain Vipan.

According to Pellegrin, the type of Chromys oblonya, from

%
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Tocantins, is in bad condition, but the speeies is closely allied
to C. autochthon. As the specimen described above agrees
well enough with his description of H. oblongus, 1 provi-
sionally refer it to that species.

Section 4.

Body ovate; scales of lateral line of the same size as those
above and below it; scales of thoracic region considerably
smaller than those on the sides of the body. Mouth moderate
or rather large (maxillary extending to or nearly to below
the eye, snout longer than postorbital part of head), mode-
rately protractile ; maxillary very slightly exposed distally ;
teeth of the outer serics moderate, well developed laterally,
distinctly increasing in size anteriorly. Dorsal XVI-XVIII
11-14, the soft fin scaly at the base. Amnal VI-VIII 9-11.
Pectoral extending to above the origin of anal. Caudal
rounded.

The two species, from South America, arc modified from
the type represented by C. facetum.

6. Cicllosoma temporale.

Heros temporalis, Giinth, Cat. Fish. iv. p. 287 (1862).

Acara (Heros) crassa, Steind. Sitzb. Ak. Wien, lxxi. 1875, p. 88, pl. v.

Ileros Goeldii, Bouleng. Ann. & Mag. Nat. Hist. xx. 1897, p. 298;

Goeldi, Boll. Mus, Para, ii. 1898, pl.
Cichlasoma_temporale, Pellegr. Mém. Soc. Zool. France, xvi. 1903,
p. 218 (1904).

Depth of body about 1} (13-2) in the length, leugth of
head 2¢-8. Snout longer than postorbital part of head.
Diameter of eye 31-31 in the length of head, interorbital
width 2121, Depth of preeorhital equal to diameter of cye.
Maxillary nearly extending to the vertical from anterior
margin of eye; premaxillary processes not cxtending to
above the cye; jaws cqual anteriorly ; fold of the lower lip
not continnous; check with 4 or 5 series of scales; 7 or 8
gill-rakers on the lower part of anterior arch. Scales
30-32 »1%%, 2} between lateral line and base of anterior part
of soft dorsal.  Dorsal XVI-XVII 11-12, commencing above
the opercular cleft, the spines slightly increasing in length to
the last, which is nearly % the length of head; the soft fin
pointed, when laid buck extending beyond the middle of
candal. Anal VI-VII (VIII) 9 (10). Pectoral # the length
of liead, cxtending to above the origin of anal. Ventral
extending to middle of anal or beyond. Candal rounded.
Caudal peduncle } as long as decp. Brownish, with 3
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blackish spots or blotches, one behind the eye, the second on
the middle of the side, and the third on the upper half of the
base of caudal ; a blackish stripe connecting thespots.  Fins
dusky.

Brazil ; Guiana.

1. (161 mm.) type of the species. Zoological Society.
2. (159 mm.) type of I1. Goeldir. RioCounani,French Dr. E. CA. Goldi,
Guiana,

7. Cichlosoma coryphanvides.
Heros coryphenoides, 1leck. Ann. Mus, Wien, ii. 1840, p. 873 ; Giinth.
Cat. Fish. iv. p. 206 (1862).
Heros niger, Heck. t. c. p. 375.
Acara (IIerus) coryphanoides, Steind. Sitzb. Ak. Wien, Ixxi. 1875,
84

Cu}')hlaeoma coryphenoides, Pellegr, Mém, Soe. Zool. France, xvi. 1903,
p. 219 (1904),

Depth of body 2 in the length, length of head 23. Snout
longer than postorbital part of head. “Diameter of eye 33-3%
in the ]ength of head, iuterorbital width 23-22. Depth of
preeorbital 3-3 the diameter of eye. 1\[21‘(1“6.1) ‘extending to
the vertical from anterior margin of eye; priemaxillary pro-
cesses not extending to above the eye ; jaws equal anteriorly ;
fold of the lower lip slightly interrupted ; cheek with 5 series
of scales; 7 or 8 gill rakers on the lower part of anterior
arch. Scales 31-33 & 1> 4 between lateral line and base of
anterior rays of soft dorsal. Dorsal XVI 12-13 (14), com-
mencing above the opercular cleft, the spines subequal from
the sixth to the thirteenth, thence incrcasing to the last,
which is more than £ the length of head ; soft fin, when laid
back, extending beyond middle of caudal. Anal VI (VII)
9-10 (11). Pectoral 2 the length of head, extending to
above origin of anal; ventral extending to middle of anal.
Caudal rounded. Caudal peduncle } as long as deep.
Brownish, with ohscure darker cross-bars; a blackish blotch
or vertical bar above the lateral line and below the eleventh
to thirteenth dorsal spines; fins blackish.

Rio Negro.

1-2. (121 and 127 mm.) Rio Negro. Mz, J. C. Antony.

Section & (Archocentrus).

Body ovate ; scales of lateral line of the same size as those
above and below it; scales of thoracic region considerably
smaller than those on the side of the body. Mouth rather
small, moderately protractile; maxillary not or slightly
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exposed ; tecth of the outer series distinctly enlarged ante-
riorly. Dorsal XVII-XIX 7-10, the soft fin scaly at the
base. Anal VIII-XII 6-9. Pectoral extending beyond the
origin of anal. Caudal rounded or subtruncate.

The five species, from Guatemala and Nicaragua, arc
probably derived from the type represented by C. facetum.

8. Cichlosoma nigrofasciatum.

Heros nigrofasciatus, Giinth, Trans. Zool. Soc. vi. 1869, p. 452, pl. lxxiv.
g. 3.

Cichl nigrofasciatum, Jord. & Everm, Bull. U.S. Nat. Mus. xlvii.
1898, p. 1525 ; Pellegr. Mém. Soc. Zool. France, xvi. 1903, p. 223

(1901).

Depth of body 2-2% in the length, length of head 23-3.
Snout counsiderably shorter than postorbital part of head.
Diameter of eye 24-3% in the length of head, interorbital
width 23-3}. Depth of preeorbital 1—% the diameter of eye.
Maxillary extending to the vertical from anterior margin of
eye ; preemaxillary processes extending to just above auterior
margin of eye; jaws equal anteriorly ; fold of the lower lip
not continuous; cheek with 1 or 5 series of scales; 7 or 8
gill-rakers on the lower part of anterior arch. Scales
28-81 45, 2 or 21 between lateral line and base of anterior
part of soft dorsal. Dorsal XVII-XVIII 8-9, commencing
above the opercular cleft, the spines subequal from the sixth
to the fourteenth, thence increasing to the last, which is 2
the length of head ; soft fin, when laid back, extending to
the middle of caudal. Anal VIII-X 6-8. Pectoral a little
shorter than the head, extending to above the third or fourth
anal spine; ventral extending beyond origin of anal,
Caudal rounded. Caudal peduncle }-3 as long as deep.
Brownish, the body with 7 or 8 black cross-bars which extend
on to the dorsal fin ; a dark bar at the base of caudal.

Guatemala.

1-15. (43-82 mm.) types of the Lake Amatitlan. 0. Salvin, Exq.
species.

9. Cicllosoma spilurum.

Heros spilurus, Giinth. Cat. Fish, iv, p. 289 (1862), and Trans. Zool.
Soc. vi. 1869, p. 451, pl. 1xxiii. fig. 1.

Cichlasoma spilurum, Jord. & Everm. Bull. U.S. Nat. Mus, xlvii. 1398,
p- 15205 Pellegr. Mém. Soc. Zool. France, xvi. 1903, p. 222 (1904).

Depth of body 2 in the length, length of head 3. Suout
as long as or longer than postorbital part of head. Diamcter
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of eye 3 in the length of Lead, interorbital width 23-3.
Depth of preeorbital equal to the diameter of eye or less.
Maxillary not extending to below the eye; preemaxillary
processes just extending to above anterior margin of eye ; jaws
equal anteriorly ; fold of the lower lip not continuous ; cheek
with 4 or 5 series of scales ; 6 or 7 gill- rakers on the lower
part of anterior arch. Scales 28-30 m, 2 or 2L between
lateral line and base of anterior part of soft dorsal. Dorsal
XVIII-XIX 9-10, commencing above the opercular cleft,
the spines subequal from the sixth to the sixtcenth, thence
increasing to the last, which is -2 the length of head; soft
fin, when laid back, extending to middle of caudal. Anal
VIII-IX (X 7) 8. Pectoral as long as or longer than the
head, extending to above the third to fifth anal spiues;
ventral extending to middle of anal. Caudal rounded or
subtruncate. Caudal peduncle {-% as long as deep. Body
with 7 dark cross-bars ; a dark spot or vertical bar on the
base of caudal ; vertical fins dusky, sometimes spotted.
Guatemala.

1-4. (75-90 mm.) types of the Lake Yzabal. O. Salvin, Esq.
species.
5. (92 mm.) Rio Motagua. 0. Salvin, Esq.

10. Cichlosoma spinosissimum.

Heros ((‘zchlasoma) spinosissimus, Vaill. & Pellegr. Bull. Mus. Paris,

902, p. 87.
C’zc}llus"ama spinosissimum (part.), Pellegr. Mém. Soc. Zool. France, xvi.

1903, p. 224 (1904).

Depth of body 14 in the length, length of head 3. Diameter
of eye 3% in the length of head. Mamllary not extending to
below the eye; fold “of the lower lip not continuous ; cheek
with 5 series of scales ; 6 g111 rakers on the lower part of

anterior arch. Scales 28 °:. Dorsal XVIII-XIX 7-8,

rars

the spines subequal from the fourth, the eighth 1 the length
of head. Anal XI-XII 7-8. TPectoral # the length of head.
Caudal rounded. Caudal peduncle { as long as deep.
Olivaceous, with small dark spots on the body and soft
vertical fins; a dark longitudinal band from the eye to the
middle of the side ; posterior part of body with 4 or 5 dark
cross-bars ; a dark spot on the base of caudal.

Rio Polochic, Guatemala.

The types (four specimens) measure from 78~100 mm.
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Very similar to Herotilapia multispinosa, but ecspecially
distinguished by the absolntely conical teeth.

11. Cichlosoma immaculatum.
Cichle SPIROSISST var. im latum, Pellegr. Mém. Soe. Zool.
France, xvi. 1903, p. 225 (1904).

Very similar to the preceding species. Dorsal XVIII-
XIX 9-10. Anal IX 9, Scales 29 %, Cheek with 50r6
series of scales. 8 gill-rakers on the lower part of anterior
arch. Uniformly greyish.

Rio Polochic.

Since two specimens agree in these characters, it seems to
me best to regard them as belonging to a distinet species.

12. Cichlosoma centrarchus.

Heros centrarchus, Gill & Bransford, Proc. Ac. Philad. 1877, p. 185.

Cichlasoma centrarchus, Jord. & Everm. Bull. U.S, Nat. Mus. xlvii.
1898, p. 1526 ; Pellegr. Mém. Soec. Zool. France, xvi. 1903, p. 224
(1904).

Depth of body nearly 2 in the length, length of head 3.
Snout £ as long as postorbital part of head. Diameter of
eye 33 in the length of head, interorbital width 2L. Depth
of prxorbital ? the diameter of eye. Maxillary not ex-
tending to below the eye; preemaxillary processes extending
to above the anterior margin of eye; jaws equal anteriorly;
fold of the lower lip continuous (? or not) ; cheek with <4 or
5 series of scales ; 15 gill-rakers on the lower part of the
anterior arch. Scales 29 3, 2 between lateral line and base
of anterior rays of soft dorsal. Dorsal XVI (8) 9, com-
mencing above the opercular cleft, the spines subequal from
the fifth to the fourteenth, the last more than 1 the length
of head. Anal X1 8 (X 9). Pectoral as long as the head,
extending to above the fifth anal spine; ventral extending
to middle of anal. Caudal subtruucate. Caudal peduncle L
as long as deep. Olivaceous, with 7 or 8 dark brown cross-
bars ; a dark spot at the base of caudal ; fins dusky.

Lake of Nicaragua.

1. (140 mm.) one of the types L. Nicaragua. Smithsonjan Inst.
of the species.

[To be continued.]



